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18. (NEW) A method for conditioning a database of words formed of graphemes and 
phonemes, for automatic speech processing using the database, said method comprising: 

automatically assigning the graphemes to the phonemes to fomi 
grapheme/phoneme pairs for the words in the database having an identical number of 
graphemes and phonemes; 
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automatically assigning the graphemes to the phonemes for each word in the 
database having more graphemes than phonemes, to form grapheme/phoneme pairs until an 
assignment error is detected based on previously determined assignments, or no phonemes 
remain for the word, then combining a plurality of graphemes in the word to fom, a grapheme 
unit and assigning the grapheme unit to one of the phonemes; 

automatically assigning the graphemes to the phonemes for each word In the 
database having fewer graphemes than phonemes, by assigning a single grapheme in the word 
to a plurality of phonemes combined to form a phoneme unit, with remaining graphemes and 
phonemes in the word corresponding to previously assigned grapheme/phoneme pairs; 

automatically reexamining remaining words for previously determined 
grapheme/phoneme pairs and at least one of phoneme units and grapheme units determined 
previously; and 

automatically erasing, at least after said assigning for the words in the database 
having an identical number of graphemes and phonemes, any assignment which contradicts 
anoMier assignment detemiined to be valid. 

19. (NEW) The method as claimed in claim 18. wherein said removing is performed 
after said assigning is performed for all the words in the database having more graphemes than 
phonemes and after said assigning is perfomrted for all the words in the database having fewer 
graphemes than phonemes. 

20. (NEW) The method as cfaimed in claim 19. further comprising determining 
assignments to be valid for each grapheme/phoneme pair having a frequency of occurrence 
above a predetermined threshold value. 

21. (NEW) The method as claimed in daim 20. further comprising removing each word 
in a list of completed words, containing an assignment subjected to said erasing. 

22. (NEW) The method as claimed in daim 21 . wherein said assigning for words 
having fewer graphemes than phonemes uses phoneme units that do not combine a vowel with 
a consonant. 



23. (NEW) The method as claimed In claim 21. wherein said assigning for words 
having fewer graphemes than phonemes first uses phoneme units that do not combine a vowel 
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with a consonant and. if any words having fewer graphemes than phonemes remain, then uses 
phoneme units combining vowels with consonants. 

24. (NEW) The method as claimed in claim 21 , wherein said assigning of the 
graphemes to the phonemes for words having more graphemes than phonemes comprises: 

assigning graphemes and phonemes to form the grapheme/phoneme pairs, 
starting from one end of each word until a last assigned grapheme Is assigned to a final 
ptK>neme; 

combining each unassigned grapheme with the last assigned grapheme to form 
an ending grapheme unit; and 

assigning the ending grapheme unit to the final phoneme of the word. 

25. (NEW) The method as darned in claim 24, wherein said assigning of the 
graphemes to the phonemes for words having more graphemes than phonemes further 
comprises: 

assigning the graphemes and the phonemes to form the grapheme/phoneme 
pairs, from a first end of each word towaixJs a second end of the word. unUi a first assignment 
contradiction is detected based on previous assignments determined to be valid; 

combining a last grapheme in a longest chain of graphemes free of assignment 
contradictions with a first unassigned grapheme to fonn an intermediate grapheme unit; 

assigning the intermediate grapheme unit to a last assigned phoneme in the 
longest chain; and 

continuing said assigning of the graphemes and the phonemes to form the 
grapheme/phoneme pairs while checking for another assignment contradiction and, each time a 
next unassigned grapheme, immediately following the intennediate grapheme unit, produces 
another assignment contradiction, adding the next unassigned grapheme to the intermediate 
grapheme unit and reassigning the intermediate grapheme unit to the last assigned phoneme in 
the longest chain. 

26. (NEW) The method as claimed In claim 25, further comprising for each of the 
words in which said continuing is unable to resolve all assignment contradictions: 

using said assigning of the graphemes and the phonemes to form the 
grapheme/phoneme pairs from the first end of the word to the first assignment contradiction; 
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assigning the graphemes and the phonemes to form the grapheme/phoneme 
pairs, from the second end of the word towards the first end Of the word, until a single 
unassigned phoneme remains; 

combining aU unassigned graphemes in the word to fomi a single grapheme unit- 
and ' 

assigning the single grapheme unit to the single unassigned phoneme, 

27. (NEW) A method for training a neural network to assign graphemes to phonemes 
for automatic speech processing, comprising: 

conditioning a database of words formed of graphemes and associated 

phonemes by 

assigning the graphemes to the phonemes to fonn grapheme/phoneme 
pairs for the words in the database having.an identical number of graphemes and phonemes; 

assigning the graphemes to the phonemes for each word in the database 
having more graphemes than phonemes, to form grapheme/phoneme pairs until an assignment 
error Is detected based on previously determined assignments, or no phonemes remain for the 
word, then combining a plurality of graphemes in the word to fomi a grapheme unit and 
assigning the grapheme unit to one of the phonemes; 

assigning the graphemes to the phonemes for each word in the database 
having fewer graphemes than phonemes, by assigning a single grapheme in the word to a 
plurality of phonemes combined to fomi a phoneme unit, with remaining graphemes and 
phonemes In the word corresponding to previously assigned grapheme/phoneme pairs: 

reexamining remaining wonJs for previously determined 
grapheme/phoneme pairs and at least one of phoneme units and grapheme units determined 
previously; and 

erasing, at least after said assigning for the words in the database having 
an Identical number of graphemes and phonemes, any assignment which contradicts another 
assignment detemrilned to be valid; and 

training the neural network by inputting the graphemes at input nodes and the 
associated phonemes at an output node of the neural network for at least some of the words In 
tfie database. 



28. (NEW) The method as claimed in claim 27. wherein said removing is perfomied 
after said assigning is performed for all the words in the database having more graphemes than 
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phonemes and after said assigning is performed for all the words in the database having fewer 
graphemes than phonemes. 

|.i29. (NEW) The method as claimed in daim 28. further comprising determining 
assignments to be valid for each grapheme/phoneme pair having a frequency of occurrence 
above a predetemirned threshold value. 

30. (NEW) The method as claimed in claim 29. further comprising removing each word 
in a list of completed words, containing an assignment subjected to said erasing. 

31. (NEW) The method as claimed in claim 30. wherein said assigning for words 
having fewer graphemes than phonemes uses phoneme units that do not combine a vowel with 
a (X)nsonant. 



32. (NEW) The method as claimed in claim 30, wherein said assigning for words 
having fewer graphemes than phonemes first uses phoneme units that do not combine a vowel 
with a consonant and. if any words having fewer graphemes than phonemes remain, then uses 
frfioneme units combining vowels with consonants. 

33. (NEW) The method as claimed in claim 30. wherein said assigning of the 
graphemes to the phonemes for words having more graphemes than phonemes comprises: 

assigning graphemes and phonemes to form the grapheme/phoneme pairs, 
starting from one end of each word until a last assigned grapheme is assigned to a final 
phoneme; 

rombining each unassigned grapheme with the last assigned grapheme to form 
an ending grapheme unit; and 

assigning the ending grapheme unit to the final phoneme of the word. 

34. (NEW) The method as clamed in claim 33. wherein said assigning of the 
graphemes to the phonemes for words having more graphemes than phonemes further 
comprises: 

assigning the graphemes and the phonemes to form the grapheme/phoneme 
pairs, from a first end of each word towards a second end of the word, until a first assignment 
contradiction is detected based on previous assignments determined to be valid; 
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combining a last grapheme in a longest chain of graphemes free of assignment 
contradictions with a first unassigned grapheme to form an intermediate grapheme unit; 

assigning the intermediate grapheme unit to a last assigned phoneme in the 
longest chain; and 

continuing said assigning of the graphemes and the phonemes to form the 
grapheme/phoneme pairs while checking for another assignment contradiction and. each time a 
next unassigned grapheme, immediately following the intermediate grapheme unit, produces 
another assignment contradiction, adding the next unassigned grapheme to the Intemiediate 
grapheme unit and ^assigning the Intemnediate grapheme unit to the last assigned phoneme in 
the longest dialn. 

35. (NEW) The method as claimed in daim 34. further comprising for each of the 
words in which said continuing is unable to resolve all assignment contradicUons: 

using said assigning of the graphemes and the phonemes to fomi the 
grapheme/phoneme pairs from the first end of the word to the first assignment contradiction; 

assigning the graphemes dnd the phonemes to form the grapheme/phoneme 
pairs, from the second end of the word towards the first end of the word, until a single 
unassigned phoneme remains; 

combining all unassigned graphemes in the word to form a single grapheme unit; 

and 

assigning the single grapheme unit to the single unassigned phoneme. 

36. (NEW) A method for assigning graphemes to phonemes for synthesizing speech, 
comprising: 

conditioning a database of words formed of graphemes and associated 

phonemes by 

assigning the graphemes to the phonemes to form grapheme/phoneme 
pairs for the words in the database having an identical number of graphemes and phonemes; 

assigning the graphemes to the phonemes for each word in the database 
having more graphemes than phonemes, to form grapheme/phoneme pairs until an assignment 
error is detected based on previously determined assignments, or no phonemes remain for the 
word, then combining a plurality of graphemes in the word to form a grapheme unit and 
assigning the grapheme unit to one of the phonemes; 
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training a neural network by Inputting the graphemes at Input nodes and ih. 
ba assioned arlT""' '° ^" "'^'^ <^ a letter ,o 

w.enp:sj:rr:rp:::~^ 
~..r:::rir=^^^ 

comprising: ^ """^ '"^"'"^ "^"^^^ ^''^'^'^ ~n o, speech. 
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conditioning a database of words formed of graphemes and associated 

phonemes by 

^^"'9"'"9*^^9^P»^«"'es to the phonemes to form grapheme/phoneme 
pa,r. for the words in the database having an identical number of graphemes and phonemes- 
assigning the graphemes to the phonemes for each word in the database 
having more graphemes than phonemes, to form grapheme/phoneme pairs until an assignment 
errons detected based on previous^ determined assignments, or ^ 
word, then combining a plurality of graphemes in the word to fomi a grapheme unit and 
assigning the graphenie unit to one of the phonemes; 

assigning the graphemes to the phonemes for each word in the database 
having fewer graphemes than phonemes, by assigning a single grapheme In the word to a 
plurality of phonemes combined to fom) a phoneme unit, with remaining graphemes and 
phonemes In the word con-esponding to previously assigned grapheme/phoneme pairs: 

reexamining remaining words for previously determined 
grapheme/phoneme pairs and at least one of phoneme units and grapheme units determined 
previously; 

erasing. at least after said assigning for the words In the database havina 
an Identical number of graphemes and phonemes, any assignment which contradicts another 
assignment determined to be vaU'd; and 

training a neural network by inputting the phonemes at input nodes and the 
associated graphemes at an output node of the neural netwo* for at least some of the words in 

the database; 

inputting, to the neural network, an input pattern fomied of at least a phoneme to 
be assigned and. if present, a preceding phoneme and a subsequent phoneme; and 

generating, from the neural network, an output pattern having one letter 
con-esponding to the phoneme to be assigned. 

42. (NEW) A neural network for automatic speech processing trained by 

conditioning a database of words fonned of graphemes and associated 

phonemes by 

assigning the graphemes to the phonemes to form grapheme/phoneme 
pairs for the words in the database having an identical number of graphemes and phonemes; 

assigning the graphemes to the phonemes for each word in the database 
having more graphemes than phonemes, to fom, grapheme/phoneme pairs until an assignment 
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error is detected based on previously determined assignments, or no phonemes remain for the 
word, then combining a plurality of graphemes in the word to form a grapheme unit and 
assigning the grapheme unit to one of the phonemes; 

assigning the graphemes to the phonemes for each word in the database 
having fewer graphemes than phonemes, by assigning a single grapheme in the word to a 
plurality of phonemes combined to form a phoneme unit, with remaining graphemes and 
phonemes in the word corresponding to previously assigned grapheme/phoneme pairs; 

reexamining remaining words for previously determined 
grapheme/phoneme pairs and at least one of phoneme units and grapheme units determined 
previously; and 

erasing, at least after said assigning for the words in the database having 
an identical number of graphemes and phonemes, any assignment which contradicts another 
assignment determined to be valid; and 

training the neural network by inputting the graphemes at input nodes and the 
associated phonemes at an output node of the neural network for at least some of the words in 
the database. 



43. (NEW) An electronically readable data medium storing at least one computer 
program to control a processor to perform a method for conditioning a database of words 
formed of graphemes and phonemes, for; automatic speech processing using the database, 
said method comprising: 

automatically assigning the graphemes to the phonemes to form 
grapheme/phoneme pairs for the words in the database having an identical number of 
graphemes and phonemes; 

automatically assigning the graphemes to the phonemes for each word in the 
database having more graphemes than phonemes, to form grapheme/phoneme pairs until an 
assignment error Is detected based on previously determined assignments, or no phonemes 
remain for the word, then combining a plurality of graphemes in the word to form a grapheme 
unit and assigning the grapheme unit to one of the phonemes; 

automatically assigning the graphemes to the phonemes for each word in the 
database having fewer graphemes than phonemes, by assigning a single grapheme in the word 
to a plurality of phonemes combined to form a phoneme unit, with remaining graphemes and 
phonemes in the word corresponding to previously assigned grapheme/phoneme pairs; 
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automatically reexamining remaining words for previously determined 
grapheme/phoneme pairs and at least ope of phoneme units and grapheme units determined 
previously; and 



automatically erasing, at least after said assigning for the words in the database 
having an identical number of graphemes and phonemes, any assignment which contradicts 
another assignment determined to be valid, 



